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• What else can we obtain from those high resolution Digital Terrain Models? 
Snow dynamics and forest interactions in a pine stand in the Central Spanish Pyrenees 
 
 
• What else can we obtain from those high resolution Digital Terrain Models? 
Canopy Model Potential solar 
radiation 
3. Snow depth maps and independent variables 
Snow dynamics and forest interactions in a pine stand in the Central Spanish Pyrenees 
 
 
4. Analysis and results 
 
 
How are all those variables related with snow distribution?  
Statistical Analysis: 
     Izas (Topography) 
• Linear correlation 
• Multiple Linear Regression 
• Binary Regression Trees 
 
      Panticosa (Vegetation) 
• Manual splitting 
• Principal Component Analysis 
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4. Analysis and results: Linear correlation with individual topographic variables  
 
Linear 
correlation 
at Izas 
• Beta coefficients: 
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4. Analysis and results: Izas 
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𝑧𝑖 = 𝑏1𝑥1 + 𝑏2𝑥2 + … + 𝑏𝑛 𝑥𝑛      
Multiple Linear regression  
Snow cover variability in a small watershed in Central Spanish Pyrenees 
4. Analysis and results: Izas 
Regression tree: 02-05-2012 SD 
TPI<-0,47 
Sx225<19,8 
TPI<-1,05 
TPI<0,15 
Slope<31,7 
Elev<2261 
Sx225<15,4 
Sx225<15,5 TPI<-1,14 
2,33 1,03 
1,99 1,41 
0,7 0,5 Elev.<2244 
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Slope<33 
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1,83 0,83 
Elev.<2246 
2,29 1,7 Slope<36,2 
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4. Analysis and results: Izas 
Regression trees: 
Variable importance ranking for eachTLS surveys 
  22/02/2012 02/04/2012 17/04/2012 02/05/2012 14/05/2012 24/05/2012 17/02/2013 03/04/2013 25/04/2013 
TPI 83,6 73,8 78,4 74,0 71,2 71,0 47,1 64,4 67,5 
Sx   13,2 4,8 13,1 17,4 9,0 49,1 12,3 24,5 
Elev. 3,9 7,1 8,0 4,4 11,4 12,8 3,8 6,2 3,5 
Slope 1,9 3,0 8,8 8,5   7,2     1,0 
North 7,5             17,1 2,2 
CTI   3,0               
East.                 1,3 
Rad 3,0                 
Total 
Variance 53,24 44,89 49,80 51,91 46,36 38,06 56,84 52,76 51,82 
Average Snow Depth 
losses below canopy: 
 
• 27/02/2013: 10% 
 
• 08/03/2013: 11% 
 
• 21/03/2013: 16% 
 
• 09/04/2013: 21% 
 
• 18/04/2013: 30% 
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5. Conclusions 
• Usefulness of TLS for acquiring very high resolution information of 
snow depth distribution in a small watershed. 
 
TOPOGRAPHY: 
• TPI at 25m distance and max upwind slope are is the variable with 
more explanatory capacity in all analyzed surveys 
 
• The rest of variables have lower capability to explain snow depth, 
and their influence is more variable among surveys. 
 
VEGETATION 
• Snow interception by tree branches reduces significantly under 
canopy deposition (between 10 and 50% reduction), with higher 
differences with low snow accumulations. 
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Thank you very much for your attention 
For any question: jrevuelto@ipe.csic.es 
